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PREFACE

This report was prepared by Applied Research Associates, Inc. under
contract F08635-88-C-0067 (Subtask 3.03), for the Engineering and Services
Laboratory, Air Force Engineering and Services Center, Tyndall Air Force Base,
Florida 32403.

A special thanks goes out to the Fire Chiefs, Fire Technical Services,
Fire Alarm Technicians, and Computer/Communications personnel for their
dedication to the test program at the following participating Air Force
Installations: Cheyenne Mountain AFB, Colorado; Eglin AFB, Florida; Gunter
AFB, Alabama; Lowry AFB, Colorado; Tyndall AFB, FlLorida; Strategic Training
Range (SAC), Powell, Wyoming; and the United States Air Force Academy,
Colorado Springs, Colorado. Without their efforts a realistic operational
evaluation of this unit would not have been possible. A special thanks also
goes to the MAJCOM fire staff at ATC, AFCC, AFSC, AU, AFSPACECOM, TAC, SAC,
AFESC, and the HQ 1 CEVG for their assistance and support.
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SECTION I
TEST PURPOSE AND BACKGROUND

1.0 TEST PURPOSE.

The purpose of this test was to verify the operational effectiveness and
suitability of the SAFECOMP (Selective Automatic Fire Extinguisher for
Computers) fire detection, suppression, and notification system in a realistic

operational environment.

1.1 AUTHORIZING DIRECTIVES.

HQ USAF Program Management Directive (PMD) Number 2132, Civil and
Environmental Engineering Technology, Program Element Number 622104/System
Project Number 63723F, provided the authority for this test. HQ MAC/SAC/TAC/
DRAFT SON, HQ AFESC/DEF Letter and Department of Defense (DoD) and
Environmental Protection Agency (EPA) provided additional direction for the
program. This test program was conducted in accordance with AFR 80-14 and AFR
55-43.

1.2 SYSTEM DESCRIPTION.

The SAFECOMP system provides fire detection, suppression, and
notification in a self-contained, battery operated capsule consistina of four
major components and a receiver/transmitter (shown in Figure 1). T!ie SAFECOMP
capsule uses a 9-volt lithium battery operated ionization smoke detector, a 16
ounce Halon 1211 replaceable cylinder, a squib activated (pyropneumatic)
cartridge, and an 85 dbm (decibel below one milliwatt) fudible warning device.
This system is designed for installation with a velcro-mounted bracket inside
electronic computer cabinets. No holes, wires, or modifications are required.
One or more capsules may be installed in each cabinet to provide the 4 to 6

percent concentration of Halon required for fire extinguishment. Cabinets




greater than 42.7 cubic feet would require more than one unit. A wall mounted
discriminating receiver/transmitter unit will be wired into the supervisory
fire alarm system. The receiver is capable of receiving signals from one or
more capsules and transmits a signal to the supervisory fire alarm panel which
can be programmed to notify the fire department and phase down computer
operations or other systems, as required. The SAFECOMP system components are
shown in Figure 1 with the SAFECOMP Operational Concept shown in Figure 2.

1.3 BACKGROUND.

The Air Force currently uses total flood Halon 1301 and water sprinkler
fire suppression systems to protect main-frame computers and other critical
high value electronic equipment. These systems are expensive to install and
maintain, and cause total disruption of the computer activities when
activated. The requirements to reduce cost and increase system reliability
led to the development of the SAFECOMP system. The University of New Mexico
and the Department of Energy’s Oar Ridge National Laboratories cooperated with
AFESC’s Engineering and Services Laboratory in an effort to design, construct,
test, and evaluate the SAFECOMP system. AFESC completed the design concept
and provided full scale development of a prototype stand-alone modular device
that detects and suppresses fires as close to the fire origin as possible.
These units are velcro mounted and require no modification to critical
electronic equipment. The SAFECOMP system is designed to provide fire
detection and suppression inside the computer cabinet where the greatest
potential for fire exists and without the release of a large quantity of fire
extinguishing agent. The small amount of Halon 1211 (one pound) in SAFECOMP is
safe, leaves no residue and has a very low ozone depletion potential (ODP) of
2.4 per pound as compared in total flood Halon 1301 with hundreds of pounds
and an ODP of 12. SAFECOMP will replace Halon 1301 total flood systems at an

installation cost savings of 90 + percent.
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Initial evaluation of the prototype models was conducted at Tyndall AFB,
Florida in October 87. The AFESC computer area and the Drone control computer
facility at Tyndall AFB were protected with SAFECOMP as part of this
evaluation. Reference Oak Ridge National Laboratory (ORNL) Technical Report
“SAFECOMP" Test and Evaluation Project.

1.4 TEST FORCE, LOCATION, AND DATES

This test program was conducted in three phases at the following

locations:

1.4.1 Phase I - Tyndall AFB, Florida - 2 September 1988 - 8 November 1988
TEST NAME LOCATION/FACILITY

Initial Fire Tests AFESC Fire Test Facility, Building 21
AFESC Environmental Lab, Building 1117

1.4.2 Phase Il - Selected Air Force Facilities - 15 Nov 1988 - 15 May 1989

TEST NAME LOCATION/COMMAND/FACILITY
Field Tyndall AFB - TAC/Weapons Evaluation Bldg 1801
Tests Tyndall AFB - AFESC/WANG CPU Bldg 1120-C

Gunter AFS - AFCC/Standard System Center Bldg 859

Air Force Academy / Data Processing Center, Bldg 4199
Lowry AFB - ATC/AF / Data Processing Center, Bidg 444
Powell WY - SAC/Radar Unit 1st CEVG

Eglin AFB - AFSC/WANG CPU, Bldg 696

Cheyenne Mountain AFB - AFSPACECOM, Bldg 2, Rm 2209

1.4.3 Phase III - Tyndall AFB, Florida - 1 Jun 89 - 15 Sep 89
TEST NAME LOCATION/FACILITY

Final Fire Tests AFESC Fire Test Facility, Building 21
AFESC Cnvironmental Lab, Building 1117

1.5 SYSTEM OPERATIONAL AND MAINTENANCE CONCEPT

Pending the satisfactory incorporation of the improvement areas
recommended as a result of this DT&E/IOT&E, operationally similar SAFECOMP
systems will be an option to the use of total flood Halon 1301 fire

suppression systems for protection of computer/electronic equipment from
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internal fires. SAFECOMP will become the standard fire protection for
computer/electronic equipment.

Essentially, SAFECOMP is a stand-alone fire alarm and suppression system
for computer facilities. Base level civil engineering fire alarm servicing
technicians will operate and maintain each SAFECOMP unit for this DT&E/IOT&E.
Systems will be maintained by the civil engineering craftsmen, computer
systems operators, or contract. Systems will require monthly visual inspec-
tions, a semi-annual weight check of the cylinder and an annual alarm and
transmitter test. The level of maintenance is similar to that of other fire

detection systems.

Complete operations and maintenance procedures are contained in the
manufacturer’s Operations Manual for SAFECOMP. A standard Air Force Technicai

Order is scheduled for development.

1.6 TEST MANAGEMENT AND ORGANIZATION

The Responsible Test Organization was the Air Force Engineering and
Services Center (AFESC/RDCF). The AFESC/RDCF Test Director had total respon-
sibility for the test. Test data collection was the responsibility of the
local Computer Operations Manager (Test Site Supervisor) at the seven test
locations. The AFESC SETA contractor was responsible for planning conduct and

test reporting under the direction of the AFESC/RDCF Test Director.

1.7 TEST PARTICIPANT QUALIFICATION AND TRAINING.

Test participants were Air Force Civil Engineering Fire Alarm Technicians
and Computer Systems operators who were familiar with the operation of
SAFECOMP system. The required SAFECOMP familiarization training was given at
the beginning of the test series by the AFESC/RDCF Test Director.




SECTION II
TEST DESCRIPTION

2.0 GENERAL

The test plan provided the guidelines for operational fire testing of
first article SAFECOMP units. In addition, SAFECOMP systems were deployed to
seven Air Force units for operational field testing for a period of six
months. This test evaluated the reliability and maintainability of the
SAFECOMP system in an operational environment. Environmental fire testing
scenarios included air movement of 200 cfm and background noise of approxi-
mately 85 dbm. Testing was conducted in three phases using AFESC Tlaboratory
and fire test facilities for Phase I and III testing. Phase II testing, Field
testing, was conducted at seven selected Air Force operational computer and

electronic facilities throughout CONUS.

2.1 CRITICAL ISSUES

The following Critical questions concerning the SAFECOMP system were
formulated by discussions with operational Air Force fire alarm technicians
and computer systems operators/managers. These Critical questions were used

in formulating the test objectives, test approach, and test methods.

2.1.1 Does the SAFECOMP system meet the specifications and performance
requirements of the AFESC prototype development specification, for physical
configuration and low battery alarm?

2.1.2 Will the SAFECOMP unit detect smoke in the incipient stage of a fire?
2.1.3  Will the SAFECOMP unit extinguish a computer fire?

2.1.4 Will the SAFECOMP system receiver/transmitter unit detect the audio
signal from one or more SAFECOMP units and properly interface with the

facility’s supervisory fire detection system?




2.1.5 Can the SAFECOMP system be serviced and maintained when it is operated
and maintained by base level civil engineering fire alarm servicing
technicians or computer system operators?

2.1.6 Is the technical data provided by the SAFECOMP system manufacturer
adequate to permit the unit to be maintained by civil engineering fire alarm
servicing technicians or computer system operators?

2.1.7 Does the mean time between critical failure (MTBCF) of the SAFECQOMP

system meet the 10-year minimum requirement?

2.2 METHOD OF ACCOMPLISHMENT

The test was conducted in three phaseﬁ to verify all aspects of the
SAFECOMP system.
2.2.1 Phase I: Operational fire testing was conducted at Tyndall AF8,
Florida, using the fire test facility at building 21. The SAFECOMP system was
tested under operational conditions by shorting a transformer to cause smoke
and/or fire. Laboratory testing was also conducted at the AFESC Environmentatl
Laboratory (building 1117) at Tyndall AFB. The laboratory testing consisted
of igniting electrical wiring and insulation using alcohol as the fuel under a
ventilation hood. This series of tests evaluated the SAFECOMP system’s capa-
bitity in fire detection, suppression, and it’s interface with the receiver/
transmitter unit. An electrical fire may smolder for some time before
producing any flame and generate small amounts of heat. The smoke concentra-
tion levels varied greatly as a function of the fuel load (electrical wiring)
and the heat being generated (power supply). Consequently, the system activa-
tion time also varied significantly. The system must detect and extinguish
the fire at its source before any significant damage results.

For the purpose of these tests the total fire area was considered to be

computer cabinets of 20 to 45 cubic feet. Two classes of fire were of




principal concern. Class "A" being the insulation around the wiring and
Class"C" is the wiring itself. A 4 to 6 percent concentration of Halon is

required to extinguish fires of this nature.

The notification process was further divided into two separate sections.
The local alarm produced by the SAFECOMP capsule was an 85 dbm signal at a
preset frequency. The receiver/transmitter was normally wall mounted and
interfaced with the facility supervisory fire detection system. Upon activa-
tion the receiver/transmitter discriminates between any background noise and
the signal and closes an electrical contact to interface with the supervisory

fire alarm system.

2.2.2 Phase [I: Upon successful completion of the operational test, these
SAFECOMP systems were deployed to seven Air Force units. The Test Director
accompanied the units to each Tocation, briefed base level personnel on the
SAFECOMP system, and provided the required training. Base level personnel
installed the units in actual operating computers. All required maintenance
and inspections were also performed at base level. Base-level personnel
monitored the SAFECOMP systems over the 6-month field test period. A system
check and inspection of the installed units was accomplished 3 months after
initial instaliation and at the completion of the test period. Any malfunc-
tion, activation, or other discrepancy was included in system reports to
AFESC/RDCF. At the completion of the 6-month Phase II test period, all units
were returned to AFESC/RDCF, Tyndall AFB, Florida.

2.2.3 Phase III: Six randomly selected units from the field deployed
SAFECOMP systems were retested in the simulated computer fires as described

under Phase I testing.




2.3 TEST OBJECTIVES

The overall objective of this test series was to verify the operational
effectiveness and suitability of the SAFECOMP system for Air Force use in
computer facilities. Objective 1 was a DT&E objective. Test objectives 2, 3
and 4 are DT&E/IOT&E Operational Effectiveness objectives. Test Test

Objectives 5, 6, and 7 are Operational Suitability IOT&E objectives.

2.3.1 DT&E and Operational Effectiveness Objectives

a. Objective 1. Verify that the SAFECOMP system meets the specifica-
tions and performance requirements of the AFESC prototype development specifi-
cation, for physical configuration and low battery alarm.

b. 0Objective 2. Assess the capability the SAFECOMP system to detect
smoke in the incipient stage of a computer compartment fire.

c. Objective 3. Assess the capabilities of the SAFECOMP system to
extinguish a computer compartment fire.

d. Objective 4. Assess the compatibility of the receiver/transmitter
to detect audio signal from one or imnore SAFECOMP units, and to interface with

the facility’s supervisory fire detection system.

2.3.2 Operational Suitability Objectives

e. Objective 5. Assess the maintainability of the SAFECOMP system
when it is operated and maintained by base level civil engineering fire alarm
servicing technicians or computer system operators.

f. Objective 6. Assess the adequacy of the technical data to permit
the unit to be maintained by civil engineering fire alarm servicing
technicians or computer system operators.

g. Objective 7 Demonstrate the reliability of the SAFECOMP system.

10




2.4 SCOPE AND LIMITING FACTORS.

2.4.1 Scope. The SAFECOMP system was manufactured to meet the requirements
of the Oak Ridge National Laboratories purchase request. Fifty of these units
were delivered for a concurrent Developmental Test and Evaluation/Initial
Operational Test And Evaluation (DT&E/IOT&E) test series. AFESC/RDCF, with
AFOTEC, Det 2 as advisors, tested these units in an operational environment to
determine their operational effectiveness and suitability. Pending satisfac-
tory incorporation of the recommended improvement areas resulting from this
test series, these units will be purchased and deployed for world-wide Air
Force use. Fifty of these units were operationally fire tested at Tyndall
AFB, F1. wusing surplus computer equipment and laboratory facilities in
environments as near to actual conditions as possible. After successful
completion of these tests, these units were deployed to seven Air Forces
facilities for reliability testing. The host base monitored the SAFECOMP
systems for six months while they were installed in operational computer
systems. These same units were returned to Tyndall AFB, Florida and the
operational fire tests repeated.
2.4.2 Limiting Factors. The SAFECOMP units available for this test series
were first article units that will be very similar to the actual production
units. However, it is the intent of this test to incorporate significant
results in final production units. These significant modifications, if any,
will require retesting in a Follow-on Operational Test and Evaluation (FOT&E).
Reliability was only demonstrated during the DT&E/IOT&E since a MTBCF
requirement of 10 years could not be assessed during the 6-month evaluation.
2.5 SECURITY

A1l aspects of this program are unclassified.
2.5.1 Operations Security. A review was conducted and it was determined that

this program is not susceptible to hostile exploitation. However, routine
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OPSEC precautions were taken and any test program elements that are
subsequently identified as susceptible tc exploitation will brought to the
attention of the Test Director who will, in turn, inform the AFESC OPSEC
monitor.

2.5.2 Tempest Assessment. Section 6-7 of NACSIM 5203 (see reference)
concerning utility control lines, fire protection, fire alarms, etc.,
generally deals with control lines which at some point must exit the
controlled space. This system does not exit the controlled space, therefore
section 6-7 does not pertain to this installation.

Due to the nature of this installation it was determined that NACSIM 5203
section 3-6, paragraph (c) is applicable. Because this fire protection system
is totally contained within the controlled or limited access area, filtering
and/or isolation was not required. The only exit to the uncontrolled access
area is through existing fire protection and alarm circuits, which were
TEMPEST approved at the time of their installation. The contact closure to
the existing circuits were made through conduit and terminated in 2 noa-
conductive fixture. The interface from the computer cabinet mounted alarm
modules to the wall mounted alarm modules is via a 3.2 KHz audio tone which
would only be activated in an alarm condition, at which time the computer
would be shut down, so data modulation of the tone would not occur.

Assuming all power connections to this system are made through RED feeds,
no TEMPEST violations are evident.

References: "Guidelines For Facility Design and Red/Black Installation",

NACSIM 5203.

12




SECTION III
OPERATIONAL EFFECTIVENESS

3.0 GENERAL

This section documents the test results and conclusions based upon the
test methods and criteria listed with each abjective. DT&E and IOT&E
Operational Effectiveness Objectives (Objectives 1 - 5) are discussed in this
section. The separate tests used to address the individual objectives are
described under Section II, Test Description.

3.1 EVALUATION CRITERIA AND RATING SYSTEM

The overall DT&E/IOT&E Operational Effectiveness evaluation criterion was
the unit must meet all performance requirements of the AFESC SAFECOMP Test
Plan, Oct 88. The overall OT&E evaluation criterion was the SAFECOMP system
must provide improved fire protection for Air Force computer and electronic
equipment cabinets.

Throughout the test the following criteria were used in the evaluation of

the unit:

THRESHOLD - The quantitative of qualitative level of performance that

meets minimum requirements for acceptability to support

mission accomplishment.

GOAL - The quantitative of qualitative level of performance that

is desired and exceeds the minimum requirements or

threshold.

The following rating system was used to evaluate the system performance

for each individual test objective:

13




EXCELLENT Performance that meets or exceeds the goal(s).

SATISFACTORY  Performance that meets or exceeds a requirement or
threshold.

MARGINAL Performance that does not consistently meet or exceed a
requirement of threshold, but is not "Unsatisfactory". A
marginal rating implies that performance is less than
satisfactory, that it can be used, but needs improvement.

UNSATISFACTORY Performance that is below the requirement of threshold.

3.2 OPERATIONAL EFFECTIVENESS BY OBJECTIVE

3.2.1 Objective 1. Verify that the SAFECOMP system meets the specifications
and performance requirements of the AFESC prototype development specification,
for physical configuration and low battery alarm.

3.2.1.1 Measures of Effectiveness and Evaluation Criteria. The SAFECOMP

unit must be small enough to fit inside main-frame computer cabinets. The
dimensions may not exceed 5 inches wide, 5 inches deep and 11 inches long.
The weight of the capsule, including the 1 pound container of Halon, shall not
exceed 5 pounds. The capsule must be completely self-contained and powered.
The battery must be capable of continuous operation for two full years and
provide a low-battery warning. When the battery is below 7.5 volts the unit
shall produce a chirping sound at least twice per minute. The unit shall

remain operable at this voltage.

3.2.1.2 Method of Test. During Phase I testing, the SAFECOMP units were
measured, weighed and operated to determine system compliance with physical
and electrical specifications. A tape measure and scale were used to measure
physical characteristics of the SAFECOMP capsule. The low battery alarm was
tested by placing a battery that was discharged to 7.5 volts in a SAFECOMP
unit and monitoring the unit for proper operation and the required audio Tow

battery signal.

14
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3.2.1.3 Results and Conclusions. Fifty SAFECOMP capsules were weighted and
measured. The average capsule weight with halon charge was 2.25 pounds and
1.25 pounds with the halon discharged. The dimensions of all capsules were
4.25" x 4.25" x 10.5" inches. Three of the standard lithium batteries were
discharged to 7.5 volts and and installed in three SAFECOMP units for
evaluation. The units continued to function properly until the batteries were
discharged below 5.7 voits. The low battery warning alarm functioned normally
below 7.5 volts. Alkaline batteries were also tested and found to be
satisfactory. The basic difference between the two types is the Tlithium
batteries can be recharged and the alkaline batteries are not. The charging
feature is not suitable for computer operations that must meet Tempest
Assessment requirements, but may be a desirable feature when Tempest
requirements are not a consideration. Based on the weights and measures
recorded and the results of the low-battery tests performed, this objective is
rated satisfactory.

3.2.2 O0Objective 2. Assess the capability of the SAFECOMP system to detect
smoke in the incipient stage of a computer compartment fire.

3.2.2.1 Measures of Effectiveness and Evaluation Criteria. The measure of

effectiveness is the timeliness of SAFECOMP smoke detection. The evaluation
criteria is the SAFECOMP smoke detection audible alarm must activate within 3
minutes of visible smoke, as observed by the test conductor. A maximum of 1

failure in 12 test eventc is permitted.

3.2.2.2 Method of Test. Fire tests were conducted at two locations during

Phases I and III, the AFESC Fire Test Facility in Building 21 and the AFESC
Environmental Laboratory, Building 1117, both at Tyndall AFB, Florida.

Tests conducted at Building 21 were completed by installing a single
SAFECOMP system inside a surplus first generation mainframe computer cabinet.

The SAFECOMP capsule was located in the center section of the computer. Two
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SAFECOMP alarm receivers were placed 35’ and 50’ from the computer cabinet
containing the SAFECOMP capsule. A transformer was located in the bottom of
the cabinet to provide the source of smoke and/or ignition. The transformers
secondary was shorted to cause an overlecad and allow smoidering and/or
ignition of the transformer. With the computer and cabinet cooling fans
operating the transformer was energized, resulting in overheating and either
smoke or smoke and fire conditions occurring inside the computer cabinet
containing the SAFECOMP capsule.

A properly operating SAFECOMP system detects the smoke, releases its 1
pound of halon and sounds an audible alarm. This audible alarm is received by
the alarm receiver(s), relayed to the facility supervisory alarm systemwithin
2 seconds, and the fire department is alerted in a maximum of 14 to 16
seconds.

The actions of the SAFECOMP system were monitored and recorded. A total
of 20 test events were accomplished.

A total of 30 tests were performed at the AFESC Environmental Laboratory,
Building 1117 utilizing a taboratory ventilated hood system. The hood was
modified to approximate a 45 cubic foot enclosure and tests were conducted
with the ventilator on and off to evaluate both ventilation conditions. The
source of smoke and fire was transformer wiring and insulation and
approximately 2 ounces of alcohol contained in a beaker in the bottom of the
hood. A SAFECOMP capsule was located in the center of the hood enclosure.
Two SAFECOMP alarm receivers were placed at 35’ and 50’ distance from the
SAFECOMP capsule for detection of the SAFECOMP audio signal. At the beginning
of each test the alcohol was ignited and the hood closed to contain the fire.

System performance was monitored, timed, and recorded.
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3.2.2.3 Results and Conclusions. During both the laboratory and computer

cabinet fire tests, the SAFECOMP capsules sounded the audible alarm, verifying
smoke detection, within the 3 minute detection time requirement. Average
detection time was 45 seconds for the laboratory fires and 48 seconds for the
computer cabinet fires. Complete test results are contained in Tables 1 and
2, SAFECOMP Laboratory and Computer Fire Test Data. Based on the computer and

laboratory fire test results, this objective is rated satisfactory.

3.2.3 Objective 3. Assess the capabilities of the SAFECOMP system to

extinguish a computer compartment fire.

3.2.3.1 Measures of Effectiveness and Evaluation Criteria. The measures of

effectiveness are the timeliness of the Halon discharge and the effectiveness
of the fire suppression. The evaluation criteria are complete SAFECOMP Halon
discharge within 10 seconds and sufficient discharge to extinguish the fire.
For 12 test events no failures to extinguish the fire were permitted.

3.2.3.2 Method of Test. This objective was evaluated during Phase I and III

of the test series. Test set-up and conduct is described under Objective 2,
Method of Test. The actions of the SAFECOMP system were monitored and

recorded.

3.2.3.3 Results and Conclusions. A total of 50 tests were conducted and

recorded to measure the timeliness of the Halon 1211 agent discharge and it’s
effectiveness in fire suppression. In each test the Halon 1211 contents were
discharged within 10 seconds and fire suppression was achieved in 1 to 3
seconds. Complete test results are contained in Tables 1 and 2, SAFECOMP

Laboratory and Computer Fire Test Data. Based on the computer and laboratory

test results, this objective is rated excellent.
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3.2.4 Objective 4. Assess the compatibility of the receiver/transmitter with
the SAFECOMP units and its ability to detect audio signals from one or more
SAFECOMP units, and interface with the facility’s supervisory alarm system.

3.2.4.1 Measures of Effectiveness and Evaluation Criteria. The measures of

effectiveness are noise discrimination and the timeliness of the warning
transmissions. The evaluation criteria are the receiver/transmitter must
distinguish between background noise up to 85 dBm and the signal produced by
the SAFECOMP units. The receiver shall receive audio signals from SAFECOMP
units and display the status indicator light within 2 seconds and transmit the
detection signal to the facility supervisory panel within 18 seconds, as
indicated by the status indicator light. The system shall not producz false
alarms at a rate greater than one per 2 years of operation. A minimum of 12
test events will be accomplished with no failures permitted.

3.2.4.2 Method of Test. Operational compatibility of all components of the

system, to include the computer facility’s supervisory alarm system was
evaluated during Phase II testing. Fifty SAFECOMP capsules and =ight
Receiver/Transmitter units were installed and operated over a six month period
at seven operational Air Force computer/electronic facilities within CONUS.
The Receiver/Transmitter units were interfaced with the facilities supervisory
alarm panel and the alarm circuit tested to verify proper notification of the
base fire department control center in the event of an activation. Al
systems were monitored 24 hours per day for proper operation and potential
false alarms.

Activation times were tested during all three Phases of the test program;
During Phases I and III in conjunction with the fire tests described under
Objective 2 and during the initial part of Phase IT using a
receiver/transmitter unit interfaced with the AFESC computer in Building 1120,

Tyndall AFB, Florida. Background noise was typical for computer facilities at
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approximately 65 dbm. During Phase II testing a SAFECOMP unit was manually
activated to produce the audible alarm signal. The Receiver/Transmitter unit
was monitored for the correct response and timing. The output of the facility
supervisory fire detection system was also monitored to verify test results.

3.2.4.3 Results and Conclusions. Throughout all phases of the test and over

50 SAFECOMP unit activations, the Receiver/Transmitter alarm times averaged
one second and the fire department notifications times (R/T output signal to
supervisory alarm system) averaged 16 seconds. Test data are contained in
Tables 1 and 2. While the system was not evaluated in a measured noise
environment at 85 dbm, it was operated in seven operational Air Force computer
facilities with nominal noise levels of 65 dbm without any noise interference
problems. Over a million operational hours were compiled on the 50 SAFECOMP
capsules and eight Receiver/Transmitter units during Phase Il testing. During
the six-month test period no computer down time or false alarms were
experienced. Based on Phase I, II, and III test results this objective is

rated satisfactory.
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SECTION IV
OPERATIONAL SUITABILITY

4.0 GENERAL

This section addresses the Operational Suitability objectives of the
test, along with the Measures of Effectiveness and Evaluation Criteria, the
Method of Test, and the Results and Conclusions for each objective. The
separate tests used to address the individual objectives are described under

Section II, Test Description.

4.1 EVALUATION CRITERIA AND RATING SYSTEM

The overall IOT&E evaluation criterion was that the unit must provide the
Air Force with significantly enhanced protection for Computer-Electronic
equipment which present an unusually high risk of internal fire ignition.

Throughout the test the following criteria were used in the evaluation of

the unit:

THRESHOLD - The quantitative of qualitative level of performance that
meets minimum requirements for acceptability to support
mission accomplishment.

GOAL - The quantitative of qualitative level of performance that
is desired and exceed the minimu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>